Development of peptide nucleic acid mediated polymerase chain reaction clamping (PMPC)--direct sequencing method for detecting lamivudine-resistant hepatitis B virus (HBV) variants with high sensitivity and specificity.
Reduced sensitivity of HBV to lamivudine, which causes a viral breakthrough during treatment, is attributed to mutations within the tyrosine-methionine-aspartate(YMDD) locus in the reverse transcriptase(rt) domain of HBV polymerase, mainly a methionine(rtM204) substitution. The sensitive detection of such mutations before or early in treatment could assist in optimizing antiviral treatment. For this purpose, we developed peptide nucleic acid(PNA) mediated polymerase chain reaction(PCR) clamping(PMPC) with a PNA probe targeting the YMDD locus. We first tested this method for its sensitivity and specificity in detecting a mutant on HBV DNA standards consisting of serial copy number ratios of a known lamivudine-resistant, mutant clone with rtM204I(ATT) to a wild-type clone with rtM204(ATG). The sensitivity was 0.1 to 0.01% in the coexistence of wild-type clones and the specificity was guaranteed by direct sequencing of the products. We next applied this method to HBV DNA specimens extracted from serum from 4 chronic hepatitis B patients treated with lamivudine. Two of these exhibited a break-through of the HBV mutant with rtM204I(ATT), while the other 2 did not. Before treatment, all 4 patients showed HBV with rtM204I encoded by ATA. During treatment, HBV with the rtM204I(ATT) emerged in the 2 breakthrough patients more than 3 months before the breakthrough, whereas this and other known lamivudine-resistant viruses did not appear in the 2 non-breakthrough patients. Thus, our PMPC-direct sequencing method is highly sensitive and reliable for the early identification of lamivudine-resistant HBV that causes a viral breakthrough.